Supplemental materials and methods
(5'-TCAGGGATTCTTCAGCCATCGCTGATAGTCG-3' and 5'-CGACTATCAGCGATGGCTGAAGAATCCC-3') were inserted. The resulting vector for expression of 6x histidine-tagged Thoc5 without the C-terminal FLAG tag was used for antibody production. The fragments of Thoc5 cDNA (encoding aa 1-251
and 251-683) were also amplified by PCR and cloned in the same manner. Full-length hHpr1 cDNA was amplified by PCR and subcloned into the pGEX6P vector.
Full-length Thoc5 and hHpr1 cDNAs were also subcloned to pEBO-GFP to obtain expression vectors for C-terminally GFP-tagged Thoc5 and hHpr1 in mammalian cells (Zhou et al., 2000) . cDNAs encoding full length human Thoc7 and a C-terminal portion of human Thoc2 (aa 1331 Thoc2 (aa -1478 were amplified by PCR and subcloned into the pGEX6P vector, and the resulting expression plasmids were used for antibody production. cDNA fragments of mouse HSP70 (HSPA1B, GenBank accession NM_010478; nt 578-1474) and cytoplasmic β-actin (ACTB, GenBank accession NM_007393; nt 78-1892) genes were amplified by PCR using a mouse embryo cDNA library as template and subcloned to the pBluescript vector (Stratagene).
Anti-sense oligonucleotide probe sequences
Sequences of oligonucleotide probes for in situ HSP70 mRNA detection were as follows:
5'-TTGTTCAGG*CGCGCCCG*TGAAGAAG*CCTGCAGCAGC*TCTGCACC*T-3' 5'-GAGTAGG*GGTGAAGATC*GCGTCTGCT*GGTGGGGA*GGTGGAGT*GCG-3' 5'-CGATC*CCTCCTTGC*CAGGCGGCCC*TGTCGTTGG*GATGGTGA*CTTG-3'.
Sequences of oligonucleotide probes for in situ β-actin mRNA detection were as follows (Zhang et al., 1994) :
5'-CA*AGGAATCC*TCTGACCCA*GCCCACCA*CACGCCCTGGTGCC*GGGGC-3'
5'-GG*GTTGAAGGTC*CAAACATGA*CTGGGTCATC*TCTCGCGGTTGGCC*T-3' 5'-G*TGAAGGTAG*TTCGTGGA*GCCACAGGAC*CCATGCCCAGGAAGGAAGGC*G-3' Katahira et al_2008 3 5'-C*CAGGAGGAGCAA*GATCTTGATCT*CATTGTGCTGGG*GCCAGGGCAG*G-3'
FITC-labeled phosphoramidite (fluorescein-dT) was incorporated at the indicated positions (indicated by asterisks) during synthesis. The specificity of the oligonucleotide probes was determined by Northern blot (Shibata et al., 2006) .
SiRNA sequences
Sequences of siRNAs used to target Thoc5, Aly and Tap were as follows:
The sequence of siRNA against DsRed has been described in the literature (Shibata et al., 2006) .
RNA co-immunoprecipitation
Subconfluent HeLa cell cultures (4 x 10 cm dishes) were temperature shifted at 43 o C for 1 hr. The cells were cross-linked by 1 % formaldehyde, washed, and resuspended in 2 ml of RSBN buffer (10 mM Tris-HCl (pH 7.4)/ 100 mM NaCl/ 2.5 mM MgCl 2 / 0.1 % NP-40) (Taniguchi and Ohno, 2008) supplemented with 400 U/ml of RNasin (Promega).
The cells were disrupted by brief sonication, and cell debris was removed by Katahira et al_2008 4 centrifugation. An aliquot of the supernatant (100 µl, input fraction) was sampled, and it was adjusted to a final of 10 mM EDTA and 1 % SDS and reverse cross-linked during over night incubation at 65 o C. The remaining supernatant (600 µl each) was subjected to immunoprecipitation with Protein A Sepharose beads pre-adsorbed to rabbit 
Miscellaneous
Isolation of total RNAs from HeLa cells was done using TRIzol reagent (Invitrogen).
Cell fractionation was performed as reported (Kendirgi et al., 2005) . Northern blot analysis was performed as described (Sasaki et al., 2005) using the cDNA fragments of mouse HSP70 and human β-actin (ACTB) genes as probe templates. GST pull-down assays were done as reported previously (Kunzler and Hurt, 1998; Sasaki et al., 2005) .
RNA band shift assays were performed as described (Katahira et al., 1999; Shibata et al., 2006) . Immunofluorescence and heterokaryon assays were carried out as described (Katahira et al., 1999; Zhou et al., 2000) . The structural coordinate of human Tap-p15 and FG repeat (accession number; 1JN5) was taken from the PDB database and displayed using the GRASP2 software (Petrey and Honig, 2003) . To model a structure of the N-terminal domain of Thoc5, proteins showing structural similarity were identified using the PSIPRED protein structure prediction server (http://bioinf.cs.ucl.ac.uk/psipred/) (Jones, 1999; McGuffin and Jones, 2003) . Alignment of the domains identified (aa 51-252 of Thoc5 versus repeat 16 and 17 of chicken brain α-spectrin, accession number; 1cunA) was repeated by the ClustalW server (http://www.ebi.ac.uk/Tools/clustalw2/). The resulting sequence alignment was used to predict the secondary structure and to model the structure of the N-terminal region of Thoc5 by SWISS-MODEL Workspace (http://swissmodel.expasy.org/workspace/) (Arnold et al., 2006) . The predicted structure was displayed using the GRASP2 software. Figure S1 .
Legends for the supplemental figures
A yeast two-hybrid strain AH109 was transformed with indicated combinations of bait and prey plasmids. FG-repeat containing domain of human FG-nucleoporin hCG1 (Katahira et al., 1999) A series of Z-sections of the pictures (consecutive 1 µm sections) displayed in Fig. 4A .
Figure S6.
A series of Z-sections of the pictures (consecutive 1 µm sections) displayed in Fig. 7C .
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